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© Method and apparatus employing offset extraction and companding for digitally encoding and 
decoding high-fidelity audio signals. 



© An audio signal is initially represented by a 
series of high-resolution pulse code modulated 
(PCM) data. A lower rate series of representative 
values are extracted from the initial series of PCM 
data. The PCM data are adjusted by offsetting in 
accordance with corresponding representative values 
and are then companded. The combination of the 
series of representative values and the companded 
PCM data provides a rate-compressed representa- 
tion of the audio signal which is capable of being 
decoded after transmission or storage to reproduce 
the audio signal without substantial noise, distortion 
or loss of dynamic range. In one embodiment, the 
£ companding is performed by a floating-point conver- 
sion in which a common scale factor is determined 
Wfor blocks of consecutive samples, a common offset 
y£is determined for each block by computing the 
arithmetic mean of the maximum and minimum PCM 
J2 data values for the block and truncating the result, 
^jand the PCM data are adjusted by subtracting their 
corresponding common offsets. For encoding high- 
-fidelity audio, preferably the audio signal is initially 
CL represented by a series of 16-bit PCM samples at a 
Uirate of at least 36 kilohertz, the block size is chosen 
to be 16 audio samples, and the encoded and com- 
pressed data for each block includes a 160 bit frame 



consisting of an 8-bit block offset, a 3-bit block 
exponent, a 5-bit error correction code, and sixteen 
floating-point values each including eight data bits 
and one parity bit. This format permits 9 stereo 
audio channels and frame synchronization to be 
readily transmitted over a conventional video chan- 
nel. 
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